Abstract. Engineering-Procurement-Construction (EPC) method has increasingly been applied in international markets. In this research, the causes of contractors' claims in international EPC projects are modeled and empirically tested with industry survey, structural equation modeling and case studies from the perspective of Chinese contractors. The established model outlines the causes of contractors' claims as: external risk (sociopolitical risks, economic risks, and natural hazards), clients' organizational behavior (untimely payment, change orders, and inefficient processing), and project definition in contract (unclear scope of works, and unclear technical specification). The structural equation modelling validates that these causes have direct influences on claim respectively. Besides, clients' organizational behavior acts as a partial mediation between external risk and claim, demonstrating that external risk can also exert influence on claim through affecting clients' organizational behavior. Seven case studies further confirmed and interpreted the substantive meaning of these relationships. This study establishes interdisciplinary linkages among knowledge areas of contracting, risk management, organizational behavior, and international EPC project delivery, which has important primary contributions in both theory and practice. Understanding how the fundamental factors interactively lead to claims can help contracting parties to develop effective claim strategies, proactively mitigate project risks, and ultimately improve EPC project performance.
Introduction
EPC method has increasingly gained acceptance in international markets (Guo et al. 2010) . As a fast-track project delivery strategy, EPC method can lever a contractor to fulfill the design, procurement, and construction tasks simultaneously in achieving early builder involvement, cost savings, and reduced duration (Hale et al. 2009 ). Nevertheless, compared to the traditional method of Design-Bid-Build (DBB), more uncertainties are left in EPC approach, which may make EPC projects risky, especially for contractors (Öztaş, Ökmen 2004) . Allocating the occurred risks between the client and the contractor in the construction process largely involve claims (LaBarre, El-adaway 2013) . It is agreed that as an indispensable part of contract systems, claims have negative impacts on projects and become an inevitable burdens to the construction industry (El-adaway, Kandil 2009; Ho, Liu 2004; Vidogah, Ndekugri 1998) . Management of claims is one of the biggest challenges in current changing international construction industry (Kululanga et al. 2001) .
In EPC projects, the signed contracts are normally based on conceptual design, leaving many clients' requirements being not clearly elaborated (Öztaş, Ökmen 2004) . As the projects proceed, clients may give rise to change orders, which could lead to contractors' claims related to variations (Abdul-Malak et al. 2002) . Besides, external risks arising from complex international sociopolitical and natural environments (such as war, terrorism, strike and natural catastrophes) may also result in claims as regulated by EPC contract form (FIDIC 1999) . From perspective of integration management, EPC approach may mitigate the potential for claims, since designers and suppliers are the team members of contractors, which could largely reduce the claims related to errors, omissions, and miscommunication (Pishdad-Bozorgi, Garza 2012). Therefore, EPC approach could either increase or decrease the probabilities of contractors' claims in international project delivery, and there is a clear need to study this complex issue to learn how various factors could actually influence contractors' claims in international EPC projects.
Existing studies have identified wide-range causes of claims, which are related to industrial, financial, social, political, organizational behavior, contractual, environmental, and project-related factors (Cheung, Pang 2013; Fawzy, El-adaway 2012; Love et al. 2011; Abd El-Razek et al. 2008; Sambasivan, Soon 2007; Yates, Epstein 2006; Harmon 2003; Odeh, Battaineh 2002) . However, little research has systematically addressed and quantified the relationships among the above factors and their association with claims in international EPC projects. Cause-effect analysis is a systematic approach to find the basic reason for undesirable consequences, which assists in preventing the recurrence of the contractual problems (Rosenfeld 2014) . Owing to that the causes of claims are complexly interrelated with a variety of factors (Chau 2007) , understanding the in-depth mechanism on causes of claims can help project parties to appropriately choose contracting strategies, proactively mitigate project risks, and ultimately improve project performance. Thus, the aim of this study is to quantitatively investigate how the above factors interactively lead to contractors' claims by developing and testing a model, with support of the data collected from the experienced Chinese contractors in delivery of international EPC projects.
Conceptual model on causes of contractors' claims in EPC projects

Development of the conceptual model
Many studies have identified the main causes of claims in project delivery from the viewpoints of different project participants. The contributing factors to contractors' claims from previous research can be categorized into six factors: 1) external risk (e.g., events that project parties could not control); 2) client related factor (e.g., change orders); 3) consultant related factor (e.g., delay in inspection and approval); 4) designer factor (e.g., design errors and omissions); 5) supplier related factor (e.g., problems on materials and equipment); 6) project definition in contact (e.g., unclear scope of work and ambiguous technical requirement) (LaBarre, El-adaway 2013; Mahamid et al. 2012; Abd El-Razek et al. 2008; Sambasivan, Soon 2007; Odeh, Battaineh 2002; Semple et al. 1994) .
From perspective of EPC contractors, claims resulting from designer and supplier related factors could not be raised against the client since the designer, the supplier and the constructor are working as one team (PishdadBozorgi, Garza 2012). Thus, designer and supplier related factors should be excluded from the causes of contractors' claims in EPC projects. Both client and consultant related factors could be considered as clients' organizational behavior, as consultants act as agents for clients in conveying clients' orders to contractors and making relevant decisions such as approving the contractor's design option (Tang et al. 2009 ). Therefore, on the basis of the above identified six factors, the causes of contractors' claims in EPC projects could be refined as three factors: 1) external risk, 2) clients' organizational behavior, and 3) project definition in contact. The key indicators of these factors are summarized and listed in Table 1 .
These three factors could either independently or interactively result in contractual problems (Williamson 1979; Mitropoulos, Howell 2001) , leading to contractors' claims in delivery of international EPC projects. Accordingly, a conceptual model on causes of contractors' claims in EPC projects is established to help understand the relationships among external risk, clients' organizational behavior, project definition in contract, and claim, which presents the relationships underpinned by four hypotheses, as shown in Figure 1. 
H1: External risks have an influence on claim
Due to diverse uncertainties from complex external environment, undertaking international projects is much riskier than domestic projects (Gunhan, Arditi 2005) . External risks are the uncontrollable factors that relate to global/ local markets, sociopolitical conditions, and natural environment, which may have significant impacts on projects (Zhi 1995) . During long-term delivery of international EPC projects, high level of external risks (including economic risks, sociopolitical risks, and natural hazards) may result in delays and losses, which could generate claim (Akintoye, Macleod 1997; Ren et al. 2001) . Economic risks can be attributed to changes in interest rates, currency exchange rates, tax/duty rates, labor force prices, materials/equipment prices, and financing conditions (Iyer, Sagheer 2010) . Sociopolitical risks could result from war, military action, terrorism, riot, strike, embargo, change in law, government intervention, and change of regime (Chan et al. 2010) . Natural hazards include earthquake, hurricane, typhoon, flood, landslide, and mudflow El-Adaway, Kandil 2010) . These external risks, which may be unforeseeable at the outset, are notable claim sources in international EPC project delivery (Tang et al. 2007 ).
H2: Clients' organizational behavior have an influence on claim
As an EPC contractor is responsible for design/procurement/construction as a single entity, the key difference between EPC and DBB contract strategy lies in that risk allocation of various events is more concentrated in clients and contractors, and claims in EPC projects are mainly involved with the organizational behaviors of these two parties (Galloway 2009 ). Contractors may submit claims that are attributed to clients' organizational behaviors such as delay in payment, change orders and inefficient processing (Chester, Hendrickson 2005) , but clients may reject the claims for the reasons of inaccurate estimation, insufficient supporting documents, and contractors' opportunism behaviors (Cheung, Pang 2013; Levin 1998; Williamson 1979) . Thus, clients' organizational behavior during construction process is an important source of claims, which should be a management emphasis in EPC project delivery (Mitropoulos, Howell 2001 ).
H3: Project definition in contract has an influence on claim
Project definition in EPC contracts, prepared on the basis of conceptual design, normally has left many internal uncertainties due to some requirement being unable to elaborate at the early stage (Love et al. 2011) . Nevertheless, clients are required to provide proper project definitions on the requirements of project objectives, critical issues, programs and functions (Xia et al. 2013; Chan, Tse 2003) . Without clear definitions of work scope and technical specification, it could be difficult for the client and the contractor to reach agreement on whether project performances have met the requirements (Chan et al. 2005) . Therefore, unclear project definitions, which are related to the technical nature of EPC method, can also be an important cause of claims and disputes (Ren et al. 2001 ).
H4: External risks have an influence on client's organizational behavior
External risks arising from complex international environment can not only directly cause claims, but also have major impact on project participants' organizational behaviors (Mitropoulos, Howell 2001) . Most organizational decisions and actions can be sourced from stimuli in the uncertainties of external environment (Daft 2010) . Global financial crisis can lead to clients' difficulty in financing, which may result in the delay in payments to contractors (Iyer, Sagheer 2010) . Untimely payments by clients can affect the cash flow of contractors in processing project activities, which is a source of claims (Akintoye, Macleod 1997) . Sociopolitical risks can result in clients' delay in approval, slowness in decision making, untimely delivery of sites to contractors, and suspension of work, which can also trigger claims (Assaf, Al-Hejji 2006) . Natural hazards such as earthquake, extreme weather, and flood can lead to heavy losses and significant delays, and relevant disputes may arise from assessing and quantifying the overall loss and delayed time (Orabi et al. 2009 ).
Empirical research questions
Based on the foregoing sections, contractors' claims in EPC projects are influenced directly by external risk, clients' organizational behavior, and project definition in contract; besides, external risk can also affect clients' organizational behavior. As shown in Figure 1 , the arrows in the conceptual model represent the directions of the hypothesized relationships. 
Triangulated approach for data collection
As the triangulated approach (collectively using qualitative and quantitative methods) can help deeper understanding of a research proposition (Love et al. 2002) , this study applied questionnaire, interview, and case study to collect data.
The questionnaire survey was selected as the method for collecting quantitative data. The researchers (Krosnick, Presser 2010; Srinivasan, Basu 1989; Martin 1978) indicate that the reliability of 5-and 7-point scales were almost identical. Sometimes 5-point scales can result in better quality data than 7-point regarding quality of measurement, since a higher point Likert scale makes it harder for respondents to distinguish definitions across the scales, and more time consuming to answer the questions (Revilla et al. 2013) . Thus, a five-point Likert scale ranging from 1 to 5 was adopted in the questionnaire of this study.
The questionnaire was derived from the conceptual model development by reviewing relevant literature, and included two groups of questions. The first group of questions were to extract general information of respondents such as positions and working experience. The second group of questions were to capture the status of external risk, clients' organizational behavior, project definition in contract, and claim based on their experience in delivering EPC projects. The detailed five-point Likert scale measurements are as below: 1) External risk was measured by three indicators: natural hazards, sociopolitical risks, and economic risks, where 1 = the least important, and 5 = the most important; 2) Clients' organizational behavior was measured by three indicators: untimely payment, inefficient processing, and change orders, where 1 = not very often, and 5 = very often; 3) Project definition in contract was measured by two indicators: unclear scope of works, and unclear technical specification, where 1 = not very often, and 5 = very often; 4) Claim was measured by two indicators: frequency of claims, and frequency of counterclaims, where 1 = low and 5 = high. To avoid the low response rate of a postal survey (Akintoye, Macleod 1997) , the questionnaire survey was fulfilled during seven field trips (one trip to the project site located in Ghana, and six trips to the headquarters of the experienced Chinese contractors). As Chinese contractors account for about 50% of market share in global hydropower industry Shen 2012 ), a total of 109 questionnaires were collected from the contractors in delivery hydropower EPC projects. The sample distribution was: Pakistan (28), Fiji (11), Iran (6), Zambia (29), Equatorial Guinea (24), and Ghana (11). These countries were selected because of the following reasons: 1) Chinese contractors are active in Africa and Asia-Pacific regions (Chen, Orr 2009) ; 2) these countries are all developing countries, which have many similar features such as economic development level; 3) the selected hydropower projects in these countries are all located in valleys with adverse natural environment, facing with similar risks such as natural hazards (e.g. floods) and inconvenient transportation (Tang et al. , 2016 . Thus, the data collected from these countries can be collectively used to obtain general findings with a sounder base than data collected from one country.
After completion of questionnaire survey, semistructured interviews were conducted with 48 respondents who held senior positions such as CEO of companies, project manager, chief engineer and department head so as to get detailed information about claims in international EPC projects. The questions in the questionnaire were used as interview topics, and the respondents further explained their views on specific questions that they were interested in. The above methods collectively assisted the researchers in studying seven cases experienced by the respondents.
Data analysis techniques
The questionnaires were all collected for the sake of the fieldwork approaches used in this survey. By excluding two invalid questionnaires, 107 questionnaires were used for analysis. On average, the respondents have 12 years of work experience, with rich knowledge and skills in delivering international EPC hydropower projects. The collected data from the questionnaires was analyzed with the assistance of the Statistical Package for Social Science (SPSS 19.0) and the Analysis of Moment Structures (AMOS 17.0). The survey results were analyzed by estimation of the sample population mean and reliability test to know the status on the causes of claims. Structural equation modeling (SEM) is a causal modeling technique, which is ideally suitable for representing, estimating, and validating complex interactions among observed or latent variables (Jöreskog, Sörbom 1996) . Although an ideal sample size of SEM is at least 200 or 20 cases per parameters (Kline 1998) , the sample size-to-parameters ratio 10:1 is also recommended (Jackson 2003; Hair et al. 1998; Wolf et al. 2013) . As there are 109 cases and 10 parameters in this research, which meet the hurdle of the sample size-to-parameters ratio, this study applied SEM to test the hypothesized relationships established in the conceptual model. Case studies were further used to validate and interpret the substantive meaning of the model.
Survey results
The survey results on the status of external risk, clients' organizational behavior, project definition in contract, and claim are shown in Table 2 .
In order to validate the internal consistency, Cronbach alphas reliability testing was conducted by using the Statistical Package for Social Sciences (SPSS). The value of Cronbach's alphas between 0.6 and 0.7 can be considered as sufficient and the value greater than 0.7 is regarded as good (Sharma 1996) . As shown in Table 2, Cronbach's alphas of all factors are greater than 0.6, suggesting that the internal consistency reliability of the model is sufficient. The results in Table 2 reveal the different extents to which external risk, clients' organizational behavior, project definition in contract can cause claims. The quantifiable relationships among them will be explored through SEM analysis next.
SEM analysis
To reveal the underlying factor mechanism and test the appropriateness of the proposed grouping of causes of claims, exploratory factor analysis (EFA) was applied, as presented in Table 3 .
The KMO value is 0.617 and the significance level of Bartlett's test of sphericity is 0.000 (p < 0.01), indicating that the data were suitable for factor analysis. As listed in Table 3 , three factors were extracted, namely external risk, clients' organizational behavior, project definition in contract, which cumulatively explain 70.12% of the total variance. The results verify the appropriateness of the grouping of causes of claims (see Fig. 1 ).
The validity of the model is examined by a twostep procedure comprising the confirmatory factor analysis (CFA) and the SEM phase (Jöreskog, Sörbom 1996) . The confirmatory factor analysis was applied to test the validity and reliability of the measurement model, with the factor loadings presented in the fourth column of Table 2 and the model fit indicators presented in the second column of Table 4 .
All CFA factor loadings (see Table 2 ) are above 0.5 at the significant level of p = 0.001, and model fit indicators (see Table 4 ) reach the hurdles, except TLI is at the acceptable borderline, demonstrating an acceptable fit between the measurement model and the data.
Convergent and discriminant validity are conducted to test the construct validity. Convergent validity, which is used to measure the homogeneity of latent constructs, is estimated by factor loadings. As reported in Table 2 , factor loadings of all variables are statistically significant at p = 0.001 level, indicating that the convergent validity is satisfied (Anderson, Gerbing 1988 Note: *** = correlation is significant at the 0.001 level (two-tailed) validity, which measures the extent to which how different a construct is from other constructs, was estimated by comparing the square root of AVE for each construct and inter-construct correlations (Fornell, Larcker 1981) . The discriminant validity assessment of latent constructs was performed, as shown in Table 5 . Note: ** = correlation is significant at the 0.01 level (twotailed).
As shown in Table 5 , all the square roots of AVEs in diagonals were greater than inter-construct correlations in the off-diagonals, suggesting acceptable discriminant validity (Fornell, Larcker 1981) .
The SEM was then applied to test the validity of the structural model (see Fig. 1 ). As some of the goodnessof-fit (GOF) indices of the initial model did not reach the recommended levels, model refinements were required to meet the recommended acceptance criteria. After model refinements based on both modification indices and solid theoretical support (Wong et al. 2009; Molenaar et al. 2000) , the final SEM model was obtained (see Fig. 2 ). Table 4 reports the results of GOF indices of the final SEM model, with corresponding thresholds (Hair et al. 1998; Jashapara 2003; Chou, Bentler 1990; Brennan, Brannan 2005; Bollen, Long 1992; Browne, Cudeck 1993) . As shown in Table 4 , the values of GFI (0.90), CFI (0.90), RMSEA (0.09 at p < 0.05) and ratio for x2/df (1.92) are satisfactory, except the TLI (0.86) is at the acceptable Note: GOF = goodness-of-fit indexes; X 2 /DF = chi square/degree of freedom; GFI = goodness-of-fit index; TLI = Tucker-Lewis index; CFI = comparative fit index; and RMSEA = root-mean-square error of approximation.
Note: *** = correlation is significant at the 0.001 level.
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borderline, indicating acceptable fit to the data in the final model. As shown in Figure 2 , external risk is the most influencing factor with the highest positive correlations of 0.44, confirming that natural hazards, sociopolitical risks and economic risks are important causes of claims. Clients' organizational behavior is also correlated with claim with the correlation being 0.25, supporting that untimely payment, inefficient processing, and change orders from clients have important influences on claim. Notably, external risk is strongly correlated with clients' organizational behavior with the high positive correlations of 0.8, demonstrating that external risk have significant impact on clients' organizational behavior. The above relationships demonstrate a partial mediation of clients' organizational behavior between external risk and claim. This confirms that external risk can not only directly cause claim, but also exert influence on claim through affecting clients' organizational behavior.
The above SEM results have validated the relationships established in the conceptual model as seen in Figure 1 . To interpret the substantive meaning of these relationships, the SEM model is further analyzed by conducting case studies below.
Case studies
Project profiles
With support of the data collected from interviews, and project documents review during field trips, seven international EPC hydropower projects were studied for further understanding the causes of claims. The project profiles are shown in Table 6 .
The distribution of the selected cases is as: three in Asia, three in Africa, and one in Oceania, which is in line with the project development needs of these regions. These projects are all based on EPC contract form (FID-IC 1999) . The outcomes of these projects (see Table 6 ) show that time and cost overruns can be significant in EPC projects, which are closely associated with contractors' claims. How external risk, client organizational behavior and project definition in contract lead to contractors' claims in these projects is explained below.
Project A
The claims in project A confirm that external risk can not only directly result in claims, but also exert influence on claims through affecting clients' organizational behavior, which can explain the paths presented in SEM (see Fig. 2 ) as below.
1) Economic risks à Untimely payment à Claims
In 2008, Pakistan's economy was affected by the global financial crisis, and encountered problems such as financial deficit and inflation. The unfavourable external events had a negative impact on the client's behavior. Because of financial problem, the client frequently delayed in a large amount payment. This led to the contractor's suspension of part of the works according to Sub-Clause 16.1 on Contractor's Entitlement to Suspend Work, and submission of claims for extension of time and cost compensation in accordance with Sub-Clause 14.8 on Delayed Payment (FIDIC 1999). The two parties reached agreement on the extension of time of 530 days, but left the claim for cost compensation being unsettled. After obtaining international aid of US$ 38 million, the client managed to solve the payment problem. Finally, the contractor received additional payment of US$ 7.22 million to cover the incurred costs caused by the delay; the contractor also obtained the interest of the delayed payment with amount of US$ 4.55 million. In this case, the adverse economic condition reduced the client's affordability and affected its organizational behaviors (e.g. untimely payment), ultimately resulting in claims.
2) Economic risks à Claims
The contractor was also entitled to claim for the increased costs resulting from the price escalations of labor force and six main materials (including cement, reinforcement, section steel, coal ash, oil, and explosives). Eventually, the client approved US$ 14.49 million to cover the costs from price increasing, accounting for 16.6% of total contract value. Besides, a rainstorm, which was the most serious in the past five decades, occurred at the end of July in 2010. The switch station that was about to complete was destroyed by floods, landslides and mudflows caused by the extreme weather. In dealing with this event, the contractor had presented claims to relevant insurance company and the client, respectively. First, the contractor timely sent a letter to the insurance company for conducting site survey, and then submitted a claim report for compensation. After negotiations, the contractor obtained $3.36 million paid by the insurance company. Second, the contractor presented a plan including the schedule for reconstruction of the switching station, which was approved by the client. The above claims for the price escalations and the rainstorm can interpret how the economic risk and natural hazard have direct influences on claims, as shown in Figure 2 .
Project B
The claims in project B confirm that external risk and clients' organizational behavior can have direct influences on claims, as presented in Figure 2 . The interpretations of the findings of SEM are as below.
1) Natural hazards à Claims
Project B located in Fiji, an island country in Pacific Ocean region, where typhoon is one of the natural hazards that may affect project delivery. On December 14th 2009, the project site suffered heavy loss from the typhoon MICK. After receiving early warnings of typhoons from the national weather station on 12th March 2010 and 28th November 2010, the contractor transferred the construction materials and equipment to safety places to avoid the impacts of the coming typhoons, which interrupted the normal construction processes. In 5 December 2010, the flood caused by a heavy rain damaged the water diversion tunnel and affected the construction of the dam. The contractor submitted relevant claim, and obtained the client's approval on the extensions of time.
2) Socio-political risks à Claims One event was that the project delivery processes were frequently disturbed by the local residents due to the dispute between the client and local communities. The client approved the contractor's claim on time extension without any compensation. Another event was that the explosives were scheduled to purchase from New Zealand for the project. However, the tense relationship between the Fijian and New Zealand governments led to delays in the delivery of explosives from New Zealand to the construction site. The contractor's time extension claim resulted from the political risk was approved by the client.
3) Inefficacy processing à Claims
When the first shipment of equipment arrived in the port, the client did not timely pay duties, leading to delay in customs clearance. Besides, the client did not give feedback on the basic design report submitted by the contractor within specified period. The client agreed with the contractor's requirements on time extension for these two claims.
4) Change orders à Claims
The change orders in this project included: changing the planning of the switch station, recovering the road to switch station, adding protective layer of pressure pipes, and constructing 1.4 km concrete road to the power plant. Totally, the contractor obtained the compensation payment of US$ 1.1 million.
Project C
The claims in project C validate the findings of SEM that external risk, inefficient processing of the client, and unclear project definition in contract can have direct effects on claims (see Fig. 2 ), which are explained as below. 1) External risks (natural hazards, economic risks, and sociopolitical risks) à Claims On 8 October 2005, an earthquake struck with a magnitude of 7.6, and the epicentre was 95 km away from the project site, causing both casualties and property losses of the contractor. Moreover, the earthquake damaged the roads that linked the project site with outside, and had affected the transportation of materials for about six months. The contractor submitted claims to the insurance company asking for compensation for the additional costs resulting from the earthquake and the flood. By providing sufficient supporting documents, the contractor successfully obtained cost compensation from the insurance company. In addition, the contractor asked for extension of time and was approved by the client.
In 2007, price of materials and fuels rose sharply. In accordance with the contract, the contractor was entitled to obtain compensation due to the inflation. After rounds of negotiations on the use of price adjustment formulas, the claim for price escalation was settled with a compensation amount of US$ 18 million.
On 8 November 2007, the local government launched a military campaign against the terrorism organization in the project located area. The client ordered the contractor to evacuate from the construction site to the safety place for half a year. The two parties reached an agreement on compensation of additional cost and time.
2) Insufficient processing of the client à Claims
In accordance with the contract, the client should provide four access routes to the site before the commencement of the project. However, the client was unable to deliver them in time. Then, the client ordered the contractor to design and construct these four roads by signing an amendment to the contract. The client approved the extension of four months and the relevant compensation payment to the contractor.
3) Unclear project definition in the contact à Claims
The client promised to supply the electricity with capacity of 3.0 MW from the regional power grid. However, the contractor also agreed in the bidding document to provide electricity generators with capacity of 2.54 MW.
Both parties did not specify their respective price of electricity. In practice, the client was unable to provide electricity, and the actual capacity of electricity generators installed by the contractor was 3.72 MW to meet the energy need of construction. As the price of electricity generated by the contractor was much higher than the price of electricity from power grid, the contractor required cost compensation. Disputes existed over who should provide the electricity and who should bear the extra cost from the price difference. The negotiations lasted 6 years till the completion of the project. Finally, the two parties reached an agreement that the client should compensate the extra cost within the capacity of 3.0 MW, and the contractor should bear the actual cost exceeding the capacity of 3.0 MW. The contractor received US$ 2.63 million in compensation of using electricity.
After the commencement of the project, it was found that the client's conceptual design was insufficient, leading to unclear scope of works for the contractor to proceed. The contractor had to conduct additional geological exploration to decide feasible design options, which caused delay and extra costs. The client agreed with the contractor's requirements on time extension and extra costs.
Projects D, E, and F
The claims in Projects D, E, and F confirm that sociopolitical risks and insufficient processing of the client can directly result in claims, and also support that clients' organizational behaviour can play a mediation role between economic risks and claims, as shown in Figure 2 . The explanations of the implications of SEM model are as below.
1) Sociopolitical risks à Claims
In project D, the inconsistent judgments of Bureau of labor have provoked the local workers' strike, which significantly influenced the execution of the project. The client sought the help of the police to stop the strike, and agreed on the time extension requirement of the contractor.
2) Economic risks à Untimely payment à Claims
In project E, the client was influenced by the financial crisis of 2008 and encountered the financing difficulty, leading to untimely payments, which is similar to project A. The contractor helped the client to successfully obtain export credits from the Export-Import Bank of China, which was largely improved the client's financial situation in supporting the development of the project. The client awarded an extension of time of 17 months and the late-payment interest of US$ 2.4 million.
3) Insufficient processing of the client à Claims
In the case of project E, the customs duties and value-added tax in the import of equipment should be exempted in accordance with the local laws. However, the client did not help the contractor to obtain permission for duty-free importation in a timely manner. The contractor received compensation to cover the additional payment for the taxes.
At the early stage in delivering project F, the client did not timely provide the access routes to the site, which considerably affected the transport of materials and equipment for construction. The contractor submitted claims for delay and additional costs caused by the client's inefficiency in delivery of the access roads. Due to the tight cash flow situation, the client only approved time extension but refused the contractor's requirement for extra costs.
The cases above have validated that the relationships established in the SEM model (see Fig. 2 ). External risk, clients' organizational behavior, and project definition in contract can independently result in contractors' claims in EPC projects. Besides, the case studies have confirmed how the external risks, associated with client's organizational behaviors, result in claims. For example, in project A and project E, the economic risks significantly influenced the clients' cash flow, which resulted in untimely payment and contractors' corresponding claims.
Discussion
According to the features of international EPC projects, this research refines the various causes of claims from previous studies into three factors that may have impacts on contractors' claims. On the basis of this, the model on causes of contractors' claims in EPC projects has been developed and tested, revealing the interrelationships among external risk, clients' organizational behavior, project definition in contract, and claim. The results have confirmed and advanced the findings in the previous literatures, which have significantly theoretical and practical implications.
The causes of claims in EPC projects may be different from traditional DBB projects, due to EPC contractors bearing more risks as a single entity responsible for design, procurement, and construction (Galloway 2009; Scott, Harris 2004) . This is supported by the results of SEM, in which the external risk has the highest correlations with claim (standard coefficient = 0.44) among the three factors in the model (see Fig. 2 ). Interviews with project managers during fieldtrips also confirm that international EPC projects have higher level of external risk than in the domestic market due to complex natural, sociopolitical, and economic conditions in the international environment. Specifically, hydropower projects are normally located in valley with hazardous environment, leading to circumstances where hydropower project construction sites are likely to suffer from natural hazards such as extreme weather, floods, landslides, mudflows and earthquakes. These natural hazards can cause delays and losses, and accordingly, contractors can claim for extension of time and compensation of additional cost. Comparatively, claims in traditional DBB projects in domestic market are more related to design errors and omissions, unforeseen site conditions, material and equipment quality problems (Pishdad-Bozorgi, Garza 2012; Tang et al. 2007 Tang et al. , 2013 . This finding suggests that EPC project participants should allocate necessary resources to timely extract and interpret information from international environment, for properly mitigating and responding to external risks.
The propositions on market uncertainty, behavior conflict and opportunism (Williamson 1975; Mitropoulos, Howell 2001; Cheung, Pang 2013) are confirmed by the outcomes of SEM, in which clients' organizational behavior is statistically significant correlated with external risk (standard coefficient = 0.8) and claim (standard coefficient = 0.25). These results demonstrate that organizational behaviour, closely associated with external risk, is an important cause of claims, implying that participants need to cooperatively deal with project risks. For example, the late-payment problem in project E was solved by the contractor's helping the client for financing. This suggests that sometimes, adopting partnering strategy to jointly mitigate the impacts of external risks is more effective to deal with the contractual problems and reduce conflicts than litigation.
The findings of this study also support that clarity of project scope/requirements is a key influencing factor in EPC projects (Xia et al. 2013) . As shown in Figure 2 , the statistically significant correlation between project definition in contract and claim (standard coefficient = 0.37) indicates that unclear scope of works and unclear technical specifications play important roles in affecting claim. This can also be explained by case studies. For example, cost overrun (113%) in project C was largely attributed to the unclear definition of project scope and technical specification (see Table 6 ). Thus, it is necessary to clearly define project scope/technical specification in EPC contracts. Besides, as many uncertainties will still be left to deal with in processes of EPC project delivery, building links among participants for efficiently clarifying project issues is indispensable to minimize claims and disputes.
Conclusions
Management of claims is one of the biggest challenges in current changing international construction industry (Kululanga et al. 2001) . Existing studies have identified wide-range causes of claims, which are related to industrial, financial, social, political, organizational behavior, contractual, environmental, and project-related factors (Cheung, Pang 2013; Fawzy, El-adaway 2012; Love et al. 2011; Abd El-Razek et al. 2008; Sambasivan, Soon 2007; Yates, Epstein 2006; Harmon 2003; Odeh, Battaineh 2002) . However, little research has systematically addressed and quantified the relationships among these factors and their association with claims in EPC project delivery approach, which is increasing favored in international markets. Thus, there is a clear need to study how these factors interactively influence contractors' claims in international EPC projects.
On the perspective of contractors in international EPC projects, the causes of claim can be refined as: external risk (sociopolitical risks, economic risks, and natural hazards), clients' organizational behavior (untimely payment, change orders, and inefficient processing), and project definition in contract (unclear scope of works, and unclear technical specification). This rationale has been modeled and empirically tested with industry survey, SEM and case studies. The findings of this study demonstrate that external risk, clients' organizational behavior, and project definition in contract can have direct influences on claim respectively. Besides, clients' organizational behavior acts as a partial mediation between external risk and claim, confirming that external risk can also exert influence on claim through affecting clients' organizational behavior. Seven case studies have further validated and interpreted the substantive meaning of the above relationships, e.g., the financial crisis can lead to the client's untimely payments, and the flood can cause change orders for reconstruction.
The above findings suggest broad practical strategies coping with contractors' claims in international EPC projects: 1) timely collecting information from complex environment to properly prevent and respond to external risks; 2) promoting partnering among participants on the basis of equitable risk allocation, trust, and open communication, to reduce uncertainties in project implementation and conflicts from opportunism behaviors; 3) clearly defining project scope of works and technical specification, to decrease claims and disputes originating from ambiguous EPC contracting provisions.
The results of this study contribute to the body of knowledge in both theory and practice. First, this research builds interdisciplinary linkages among knowledge areas of contracting, risk management, organizational behavior, and international EPC project delivery, which fill the gap in the body of literature to examine the interrelationships among these themes as a whole (Awwad et al. 2016; Mitropoulos, Howell 2001) . Second, this study has established and tested a systematic model that theoretically demonstrates contractors' claims could derive from complex external environment, clients' behaviors, and project-specific natures on a broad view. The findings quantitatively support the propositions on market uncertainty, behavior conflict and opportunism (Williamson 1975; Cheung, Pang 2013) , and illustrate that external risk can affect organizational behavior, thereby result in contractual problems. Third, the survey results and the case studies provide sound empirical evidences for learning how contractors' claims have actually occurred in international EPC projects. The findings confirm the different features of risks in delivering EPC projects and traditional DBB projects (Galloway 2009; Scott, Harris 2004) , indicating that contractors need to take account of a wider range of risks rather than mainly focusing on project-specific technical issues. Fourth, understanding the above relationships and the relevant management status can help participants to find broad practical strategies on an informed basis, in appropriately dealing with claim-related issues and preventing the recurrence of the contractual problems.
There are several limitations of this study. First, the data in this research were collected from the Chinese contractors in hydropower industry. Second, the sample size is relatively small, compared to the large number of international EPC projects. However, as the insights in this research are derived from worldwide experience via literature, it appears that the findings of this study can be transferable to different industries.
In the light of the outcomes and limitations of this study, we propose the following future research directions: 1) validating the model by collecting data in different industries from different perspectives of project participants such as clients, designers, and consultants; 2) studying the causes of claims in different countries by considering their specific risks; 3) exploring how project participants can correctly perceive changing external environment and to properly dealing with sociopolitical risks, economic risks, and natural hazards; 4) studying participants' cooperative behaviors to understand the way for reducing opportunism and reaching appropriate tradeoff with win-win value; 5) investigating how to clearly define EPC project scope and technical specification, and to establish links among participants for efficiently clarifying the project issues during project implementation, thereby minimizing claims and disputes.
